In a satellite laser ranging telescope system , well-aligned encoders of the elevation and azimuth axes are essential for tracking objects. However, it is very difficult and time-consuming to correct the bias between the ahsolute-position indices of the encoders and the astronomical coordinates, especially in the ahsence of a finder scope for our system. To solve this problem, a method is presented based on the phenomenon that all stars move anti-clockwise around Polaris in the northern hemisphere. Tests of the proposed adjustment procedure in a satellite laser ranging ( SLR) system demonstrated the effectiveness and the time saved by using the approach , which greatly facilitates the optimization of a tracking system.
When a mobile SIR telescope system moves to a new
place, the system needs to he recalihrated. The recalihration typically takes 1-2 hours and may take even longer. In particular, because of the limits of the construction of our system , our telescope is not equipped with a finder scope , so it is far more arduous to search for an object in the vast sky to correct the encoder bias, due to the very small FOV of the main telescope.
In this study, a method for encoder bias calibration in the ahsence of a finder scope is introduced , based on the phenomenon that all stars appear to revolve anticlockwise around Polaris (a UMi, Alpha Ursae Minoris) in the northern hemisphere.
Experimental setup
The horiwntal telescope used for experiments belongs to a mobile SLR system, TROSlOOO, which is schematically shown in fignre 1. A portion of the outgoing laser pulse ( at a typical wavelength of 532 nm) is received by a detector, which initiates a time-of-flight measurement. The pulse propagates through the atmosphere and is reflected by the satellite retro-reflectors hack through the atmosphere into the receiving telescope.
located. Using a telescope with a 1-m diameter primary mirror and the CCD camera in our SLR system, celestial objects with an apparent maguitude of > 10° can be recognized on the screen, which results in a large number of stars being candidates for acting as a reference near Polaris. In summary, using the successive approximation method , Polaris can be easily found.
The corrections of the elevation and azimuth axes are
simply the corresponding bias of the encoders.
In fact, the corrections can be achieved using a computer-controlled procedure that includes 4 steps , as described below. (1) (2) Store E 00 and Eba in the memories of the encoder indices, and test again. When the procedure of correction is finished , the telescope can point to any star without encoder biases.
Conclusions
Based on the phenomenon that all stars move around Polaris in an anti -clockwise direction in the northern hemisphere , we developed an efficient method to correct the encoder bias in a mobile satellite laser ranging system. This method significantly reduced the time spent on the system adjustment, from typically over 2 hours to merely 15 minutes, and was demonstrated to be effective and convenient for telescope systems that
